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1020020044924 #^ <^^1-: 2003/7/30 

# ^^>^ complementary sequence)* ^3.^^ ^ ^^^^ 

3dB^ ^m^l^l^S^i -^:^^(code rate)* 7]^ ^o^'^Hcf 2wfl 3.^ 

3E 1 

OFDM, PAPR, IFFT, FFT, -^^V^s)-, 1:^^^, -^:£#(code rate), ^^H^ S.^ 
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1020020044924 #^ 'U^}- 2003/7/30 

^^1 ^ {TRANSCEIVER FOR THE PAPR REDUCTION IN OFDM COMMUNICATION SYSTEM AND THE 
METHOD} 

^^^^1=1-^21- A]^^ ^Hl^i :a.oiji <u c^]. 

^KjoijA-lo:) 2iji7^ji|.-;^w.^cff.5l. Aiji-g. A];^^ ^^HjA-l ^olji o;[^ <^ c^l . 
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1020020044924 #^ 'U^l- 2003/7/30 

^2.9: ^l^V^ ^-^l^i 

£ 8^ ^ ^^^^ ^^1 tEf^ 1:^ ^-§-^1: ^S^^l-^^l:^^^ 

-iis.^ A]:^^ ^oflA-i 2)-^^ a '^l. 

S. 13^ ^ ^^S] c^lo)] rcl-^- 1:^ 3.^4: ^-g-tb ^il^^l-^^^c^.^^ <^1-S-^^ 

:£ 14^ ^Efl 1:^ ^ -§-*!: ^il^^^^^i^^S}- ^l^-f-^ a] ^^e^o^I a-] ^iJE^sj- 

i 15^ ^ -UM 1:^ 3^-^ ^-8-^ ^iil^sl-^^^T^^Sj- o]^^^ 

£ 16^ ^ ^^1 <^1<^1 ^^ 3^^ ^ ML^s^^^^t\-^^ AlJlofl o;^o^ 

CCDF(N=8)S1 <a c^]# ^olji o;i^ 
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1020020044924 'U^}: 2003/7/30 

£ 18^ ^ -^^1 <^1<^1 1:^ 3.^^ ^ -§-%}: ^^^^ :£Al^>jl o;^ 

£ 19a i^^l :£ 19d^ ^ <^1'^1 4^ 1:^ ^1 

^S.^ ^1^^ i^^^ i^^lJl 9X^ 

IE 20^ ^ ^A] <:^loil '^lei ^ el ^1-71 ^^^(FEC)^ S^ltl: 

<2i> ^ ^iil^5xj-^^^4^§l-(0rthogonal Frequency Division Multiplexing, ' 

^-2-^, tl-^ -^^^21-^ ^tt ^3^^ tfl ^^^^ wKPeak-to-Average Power- 

Ratio, <^1^> 'PAPR'clel- ^iiiAl^l^ 1--^ A>^^>^ ^t^/n^^^^l ^ ^J-^*^! ^tt 

<22> -f-^a-^-^S OFDMA Al^^^^^dime Division Access)2f 

(Frequency Division Access) 7]^^ ^^^>^ 2^}% ^ $1^-. ^-el-Ai . 
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1020020044924 %^ 'U^}- 2003/7/30 

^7] OFDMA ^^^<^1 OFDMA -^^^sKsub-carrier) 

^1 -¥-^fl^(sue-channel)^ 
<23> o]^]^, ^^7] OFDM «cJ-^^ ^^1]^^ i^i^H^^l ^S. ^^l^f^^i ^iS. ^^5] 

oj^o] Jl#^1 ^Jl, OFDM ^42:7> ^Jl^ ^e^'^l Inverse Fast Fourier 

Transform, <^]^ 'IFFPeV f-)^!- Jl^ ^el^l ^€:(Fast Fourier Transform, ^]^- 'FFT'e^- ^)<^1 

iEllol^o]i4 ^cfl^ :^^oil cflsfl 7j-;^5fl -^^ ^^]^ ^^3^- IEEE 802.11a, IEEE 

802.16a ^ IEEE 802.16b ^ cfl-g-^ -^-^ -f-^ Aj^t^S^ fl-^^^ ^fl^5]<H SZ^ :n.#^ cll'^l 

<24> nsm, ^1-71 OFDM «j-<=4^ ^fl^^V^ <^l-§-*>^ tflojE^l- 

^^*>:E-^ OFDM ^J:^ 3.7171- ^ tiV^sl-l:^ 371^ ^J9.S. ^^"^ ^ 91^. 

o]S. <^n, 4 ^^i-ol "^^l^x^l-^, ^11^ 3ils^^ tfl ^^^^(Peak to 

Average Power Ratio, ^l^V 'PAPR'^le} ^tI] ^cf. 

<25> -^^1-^ o.^ -i-^Al>^t^oilA^^ Dfl^ PAPR^ , ^^7l^ -S-^ 

^olM-Tll ##7l# -i-^tb sfl^ol ^57] 711 ^>^1^«^1 ^^.Stlrcl-. ttl-el-^i, ^7l 

OFDM ^1"§-*1-^ ^^Al^^E^oflA-l ^^51^ OFDM ^S.^ A ^^^^V'Hl ^ 

^^%=^1 'a^^l ^Tfl ^cf. SEtV, -g-^^^l #^71^1 ^c|l #^o.^-^tl 'i*^;^!^ 
«-il--2-5.(Back-off)7l- ^^5sloi ^7l ^^7l^ JL^ ;^-l*> ^ ^^:dia7> ^^5*>7fl €4. 

o]S>l. ^o], pAPRo] -^^^^7121 Jl^^ M-HiTll ^ S^'?> <i>^^Bl- ^1^^ ^^ 

-^S^l «o^^>» -^71 Til 
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1020020044924 'U^}- 2003/7/30 

<26> tb^, Hl-Si). ^;«fl^#* «fl^^l-7l ^«fl PAPR^ ^^7] c^^] 7}^] 

7]^^o] ^lo>£lJl ojcf. IL ^, ^^o^ «2{|^^ Sl3r>7l ^^7]^ ti]^^ ^^^3}- 

^(inverse) ^^J-ir ^^1 Sl]^7l (pre-distorter)« ^7m<^ 

o] yj-'^o] ^rf. ^]^^ ^^.7]^]^] ^^^^ «-^-^H(back-off)l- ^ 

A^o] 4^tfl;^l7]l4, JL^^ ^^^1: <^H2l-. 7V^ol Aj-^^lTi] 

7>^C}. 



<5l-§-i-^^li^J<^]^i ^l-je. (complementary sequence)* «^1^*><^ ^3.^^ 

cfl till- ^i^Aj^l^ 1-^ ^ ;^1^^<^1 

<=>fl ^tt 3x)a^^ cfl ^^^^ till- "a^37l(3dB)^ ^^im^l^mA-i -f-J:^^ ^^^l^^^i 

S.^^ 7ll>Jd^l7m ^^1 ^ ;^1^^<H1 9X^. 

<29> ^1-71 til-Sl- S.^^ ^^^^1-71 ^t!: ^U^^Hl ^^1, ^ ^^^>J1^> n 

o]^]* 2]/^l ^«r^>^, ^1 tllolE^^Cki, k2, kr+2)<=Hl i^^fl 1:^ 

T^*5^>fe '?3!st:-ll:(t)# ^til^l-fe ^iH^sf^^^t^^ Hj-^bi^l ol^^^OAl^ego^ ^a] 

^v^HiA^ 4^(^j=20^ -^^^^1-1-^ -^€11 ^Aisl^ Ai^o^ 3ila.^^ cll all ^^Al 

7m ^J-^-^l^i. ^c)-7l ^^21 t-llolEi#(ki, k2 ^t^^^H 
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1020020044924 ^^>: 2003/7/30 

^7] ^tfl -a--^ ^]^^^7} *V^^ ^l^l^V «lH(kr+3 

k2r)* ^5^^*V^ ^7] tfl<^lBllr(ki. k2 kr+2)^ ^^1 ^o]^. 

^Vufo:) ^]X\7}- tilH(kr+3. .... k2r)* «fflSt:i-i-oil -g-^tb ^(2^/1)5. ^ 

olEi# ^/^^ ^^^}^ ^/^^ €€:^7ll- ^Wl^l-^ ^mL^^^^^^^ ^o^^^ 

^^^^ ^'tl^^l'^l^i ^^(N=2r)^ ^^^41r* ^^5]^ ^Jl^l ^3.^^ tfl ^^^^ 
Wl# ^iii^l^l^ ^J-^Hl^i. t-flolEilrCki. k2 kr+2)^ 

# <^j^^>oi ^M. ^]^^7} t}^ ^^s. s>u|-si ^lAi^v 

Wlm(kr+3, .... k2r)l- ^5^^^V^ ^l^l^V cfl o] ^-Cki , k2 

kr+2)^ ^^1 "^71 ^o^jE 5>i4o^ ^1^1^]. HlH(kr+3 k2r)n ^'a?!: ^i2Wt)^ ^tifl£l<H 

* ^/^^ ^«:^>i, ^1-71 ^1 ^"^tJ: ^l^S. ^3.ii\^S. ^ 

^^71 t^S^^ -^^ll cflolEis.(ki^ k2. .... k2r)^^^^ tfl^l^il- ^S^V 
«o^^<HlAi. i^l^^* ^^11 tflolEil-Cki, k2 k2r)^ "a^* ^t^^ 

^7l ^^a:^ -f-^fl cllolEis.(kj, kg. .... k2r) ^ ^'^S ^V^^ ^7> 
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1020020044924 #^ ^^V^ 2003/7/30 

t-llolEidcr+s k2r)» ^^^^ 4^^, ^7] ^^^^ ^3.^^ W^^^ ^0]^] 

*(ki, k2. k2r) ^ ^-e. n<=>]^](kr,3, .... kzr)* ^ItI^o.^^! 

cilolEiCki, k2, .... kr+2)^ #^*V^ 4^^^, -^M l^fl<^l£i(ki, k2 kr+2)^-^^-l ^ 

cllclE-ll- 42:^1-^ ^^^^ if-^^ ^^AS 
<32> ^7]^ laj-S^ ^a^^ €^^^1-71 ;^14^^1<^1 , ^ 4t"(N=20^ 

^ ^/*^1 ^^^V^ 2l/>^^ ^^711- ^<J-^^ ol^-i-^Al^t^S] 

^Al^^j-^lofl^i C-flolE^l- ^2:*V^ ^^1<H1>H, ^7] Al^^iS-o] -^<^tb Wl^S. 

c^scilrS^Ei^ c-llo]Eil:(ki, k2, k2r) ^ ^VM"^ ^7> ^JjS. tll^lEKkr+a, 

.... k2r)l- ^^^^ 1^^^* #^5]^ t^l<^lBm(ki, k2, k2r)S.^ti 

^^tt ^7> c11'^lEi(kr+3, k2r) * ^iT^^o.^.^^ ^o]B\iki, k2, .... 

kr+2)l- #^^>^ ^l^l^l- ^]^^^, ^i-e. tll<^lEKki, k2 kr+2)^-^^^ ^ t^l^^lEil- 

^SarV^ 

<34> ^Mltt -i^^^l^i^ ^i-^tt 7l#^ *^1^7l ^^11 ^ ^^<^1 9X'^ 7flS^ 

tfliL^^ <:^11- ^1^1^ ^^1^. ^ ^^^s. ^lAl€ ^ ^^1 "^1*^ ^ 

^^^^ ^A^^Hl^i ^^^S. tfl^lt}:i=f. 
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1020020044924 2003/7/30 
<35> ^ ^3Z|-^ tff^^ -i-^ ^li^ii^^oll^^i PAPR ^«fl 1: 

o. -a jio^^ ^^^flA^ ^T^^^. PAPR^ -^X<H(code 

word)^ tfl^^o] Aj-j^ Al^^ioi Golay complementary >>l€^el-^ "^T^l ^9X^, 
^ ol-g-^fo^ G-matrix^ b-vectorl- >^>-§-*>^ tfl^^l^l* ^^^l-7ll complementary '?>€- 
^. tfl^lB^l- Golay complementary ^l^^iS ^^^l^l^ PAPR<^1 3dBS. ofla) :^^77}7] 

7>^eB ^4. 1:^ ^j-^^ -n-^^ MAGIC WAND Al^efloi] A>-g-Sl ^cf. 

<36> w 

^^^^ ( 

-^J:^<5l 2""' w7l]s:i information word)* ^-^7] -^^M 

2w-l7ll^ ^^^» ^^^fl<^> ^4^*>fe ^^je.^^ #^^^711 :=L^]S.S. ^ 

<37> o] -^^^^ 711^7]- n, 7fl^ l:-^ 

^t:-1 ^V^^V^ ^cJ-^'^l ^^^^1 PAPR<=>1 6dB <5]-^o.s ^7}^^^. 

<38> ^ ^ 7fl2l <?lSt:-11- ^'•V-g-^V^^iS., PAPR^ 3dBS- ^Itt^^ 1:^ -^^^-fir 7] 



71^014. ;^lo> wj-Al 6. ^s. ^tg cHls] ^cflS ^ ^C^- 



<39> ^ ^tgo:] -a A] c^l^ ^M]^ ^^t}7] ^ofl o^&l 7fl^ <asc1 l:^!-^ 7.1-§-^V^ PAPR^l 

<4o> 71;^-Icfl^ OFDM ^^-Sz ^}7] <^«h^ i>^ ^ 
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1020020044924 ^^^V: 2003/7/30 



<41> Njli ;o „t/T 

x(t)= i;X„e' % O < t < Tg 

<42> <=i7lAi, Xn^ t-flolE-l ^1:, ^^^4^ 7fl^, TS^ OFDM 431: 

<43> O.^JL, PAPRCPeak to Average Power Ratio)^ ^>7l <^^^ 2>^ 

<44> p 

peak 



I^t]-^ 21 



PAPR^ lOlogio^^ [dB] 



av 



<45> <^7]^^, Ppeak^ ^cfl Pav^ ^T^-lt!:^. 

<46> ^7] 2^cfl Ppeak^ ^7] ^^ Pav^ ^1-71 <^tj->4 3>4 s:l-7l <^*h^ 4>fil- ^ 



<48> 



[^Sl-Al 41 1 ^ 

<49> ^Cfl PAPR 3r>7l <^^^ 5>S^ 

<5o> PAPR ^ = 101ogioN [dB] 

si &io l j 

<5l> nelcfl, ^^^Sl^ ^^^^^1- ^S.^ ^-^^ ^^^^1 ^*fl^i 3dBi4 

:y^7li4 3}-^ PAPR^ 



<52> >^7] -^ii '^l^iii-^ iii^S.^ (power spectrum)S. complementary) 



^. ^s}-^ '^^'Hl^i complementary) ^ AN^q- BN^ ^^ I'^a^C*)! sq- 

l''B,(t)l^ole|.zL ^1-1^, Al^cgo^oijAi I'^A^^^)' ^c}] s\3. ^^(Ppeak)^ <^^^ 6> 
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max . ,.^.2 



Ppeak = t 

< {|XA„(t)l'+|XB,(t)|'} 

= "^f^ F{RA/n)+RB/n)> 
= ™f F{2NA\} 



<54> 



l^^^ 6] = 2NA' 

c^7iAi, F{-}^ ^e^*:-!! (Fourier) ^^^iji, ^x>)^ XH=[xo,Xir x^.J^ ^^^^^ 



7l W^^l- ^^]^^. 

<55> T> CjjA 

<56> • 



<57> 



^>7l Dirac ^Bl- t^>7l <^n^ 8>S.^^ ^^€4 



<59> 



^ forn=0. 



[^tj-A^ 81 Otherwise. 

<60> "O^^M, ^7] PAPR^ s^>7l <^«|-<2^ 9>s\- ^cV. 

PAPR< lOlogio , = 3 [dB] 
<62> ^tiV^Sl-o] ^7> nfl, -^^^^ ^cflS. -B-^I^V^S^i PAPR# «o^^^ 

7lt!: aV^ m7ll^ -a^t^-l , EN/m ( Encoder : GN/m, bN/m-$-S. , N; ^i^^^ 7fl^) 

^s.^ A>-g-^>^ ^<^1cf. <^1# 1:^. N=8<?1 OFDM ^^^l^^^^^^ ^, ¥ 7flS^ 'fflscll-i- A>-g-t!: 
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_ w _ w _ 3 3 

N=2>4=8<?1 OFDN -f-^-^l^^J^ PAPR^ ^}7] k'^^^ 10>^- ^cf. 

^^^^ 1 , P/^R„, =3+101og,o2=6[dB] 

<64> ^aV^ N = m>2w-lolJl, R = w/2w-l"a ^tfl PAPR^ ^>7l <^Sh^ ll>5zf 

^^^^ ,^-, .1 , PAPR „ =3+101og,om[dB] 

<66> <^7lA^, «ast:-l^ 7ll=^olc^-. 

<68> ZLSlM-, ^ N7fl^ ^^^^-i:^ ^l-§-^>^ OFDM I7fl5l ^sci , EN 



Al-g-s:>Xl ^ZI, 27B^ "^N/l A>-g-^ rq] ^7] <^^^ ll>^]^ 6ciB7> € 



_ w _ w 

Jtv- z-T 



<69> Ol^l- <^11-^ 5.^^ ^I-S^}'^ ^^*>^ 

<70> 1. N=8, BPSK ^aE:^ nfl 

<7i> 1.1 ;*11«^>^ ^-g-tt ^^^^1 

<72> £ 1^ ^ ^^^1 -^A] c^lofl BPSK ^2: 7]1^7> 8(N=8)*a nfl^ 
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1020020044924 *^ ''^^V- 2003/7/30 

<73> ^7] S. 1^ ^S^^^, tflolE^^ «^ 31 (110)1- ^^}<^ ^/^^ ^^7] 

(S/P)(112)S. H^^^CV. ^71 ^/^^ ^^71(112)^ 571)2^ 

«fl tt^, ^/'=§€ ^^7i(ii2)s.^Bi^ ^^ t-iioiE-11- ^ <a-^^ 

:^ll<a^c:-1(116)S. SJ^^^, #^ i^fl ^12^^^1(118)^ ^^^^t:^. ^7] 

1^^^-1(116)5^ ^1-71 ;^l2<asi:-l(ll8) z]-z]-^ >^7l ^^£l^ c11<^1b.^1:<H1 tfltfl 

o. ^^7] ;^U'asci (116)51- ^^71 ^l2'a^i=l (118)^ ^s.^ 

_ w _ w _ 3 _ 3 

- ~N/2 ~2^-* ~4 ol4. 2., 37flol tllolBll- <^^^^H 4(N/2)7ll^ ^lolE^l- #^^V 

^ E4 <a^clolcl-. IFFTS 'a ^51^ tflolE^-i:^ ^l^^S. ^1-7] ^^H, ^^c-^ofl 

t-iloiEl ^ 711^ cll<^ltl, ke^ ^lAl;^>^^, ki-k5<^l 
<74> 1.2 ^l^t!: 1-^ 3.^ >^1>^1^> ^*>^ 

<75> BPSK «J-^<^lJl N=4^ nfl E4 1:^2] ki, k2, ks-^S ^^^^^ ^z^"^ 2-€- «a ^ u«^l 

cfl^l-o^ ^S. ^o] Xi X2 Xs X4S. ^^^Slfe *>7l <S 1>4 ^4. 

<76> [S. 1] 



ki k2 ka k4 


Xi X2 X3 X4 


^1 ^1 


-1 -1 -1 


-1 -1 -1 1 


a 


-1 -1 1 


-1 -1 1 -1 


b 


-1 1 -1 


-1 1 -1 -1 


B 


-1 1 1 


-1111 


-A 


1 -1 -1 


1 -1 -1 -1 


A 


1 -1 1 


1-111 


-B 


11-1 


11-11 


-b 


1 1 1 


111-1 


-a 
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^ 2003/7/30 



<77> 



reverse. 



PAPR* t-11^lBi<^ ^, M-ary'a ^-f ^^^^ 



PAPR* ^fe^. 



<78> 



;^^7^ o;^^ ufl, cfl^T^V^ :t^;^Hl ^tb reversal- M-B^-vflji, '-'^ inversel- i4^\ai=f. 
^ #^1:^ ^*^]7> 4<y Al^^^l- M-Bl-uBo^ 3dB^ PAPR^ M-^^i^. 



<79> 



BPSK ^2: «<}-^<5li, N=4<>1^, 7]^ ^1^1 ;^V^ a, b 



^7> $jtJL, N=8olTg, a, b, c. 



256(MN = 28)7fl^ ^4- 



d vil ^^7V ^nV. BPSK N=8<a ^-f'^'fl ^ 

9] ^7} $X^n, o] ^cHl^i 3dB o]^2\ PAPR# 64(=26)7floli:l.. ^>7l <i 2>^ 

3dB ol^V^l PAPR^ ^^o] 647fl ^oil^i 32(=25)7ll^ a]^^'?]:^ i^-B^-^ ^olcf. 7] 

^ Hj-Ai^ A>-g-^>^ ^ 32711^ ^ 16(=24)7fl^ ^S.'^'i}: ^}-%-^^ 
T^^l ^^-S- Al^^'^l^l^ ^>-§-*>^l ^^i=f. 
<80> [S. 21 



Xi X2 X3 X4 


X5 Xe X7 X 


8 




A 


Xi X2 X3 X4 


X5 Xe X7 X 


8^ 




-1 -1 -1 1 


-1-1 1 


-1 


a, 


b 


1 -1 -1 -1 


-1 -1 1 


-1 


A b 


-1 -1 -1 1 


-1 1 -1 


-1 


a, 


B 


1 -1 -1 -1 


-1 1 -1 


-1 


A, B 


-1 -1 -1 1 


1-11 


1 


a, 


-B 


1 -1 -1 -1 


1-11 


1 


A, -B 


-1 -1 -1 1 


11-1 


1 


a, 


-b 


1 -1 -1 -1 


1 1 -1 


1 


A, -b 


-1-11 -1 


-1 -1 -1 


1 


b. 


a 


1-111 


-1 -1 -1 


1 


-B, a 


-1 -1 1 -1 


-111 


1 


b. 


-A 


1-111 


-111 


1 


-B, -A 


-1 -1 1 -1 


1 -1 -1 


-1 


b, 


A 


1-111 


1 -1 -1 


-1 


-B, A 


-1 -1 1 -1 


1 1 1 


-1 


b, 


-a 


1-111 


1 1 1 


-1 


-B, -a 


-1 1 -1 -1 


-1 -1 -1 


1 


B, 


a 


11-11 


-1 -1 -1 


1 


-b, a 


-1 1 -1 -1 


-111 


1 


B, 


-A 


11-11 


-111 


1 


-b, -A 


-1 1 -1 -1 


1 -1 -1 


-1 


B, 


A 


11-11 


1 -1 -1 


-1 


-b, A 


-1 1 -1 -1 


111 


-1 


B, 
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<8i> ^ ^xgo]]A-l^ ^ 7fl^ <a^c11- ^>-§-*V^^iS.. 1:^ 3.^ «<^<J^<^l^i ^>-§-^V^l 

J<]^^^77}y^] 3.^ ^>-g-^M PAPR* S6BS. ^]^^]f]7] IFFTofl ^^5]^ z^- ofl^cl 

7fl^l- 47r^(N/2) ^ a 1^1 ^ #<^1 *>H-7> s^JL z^-z^-^ ^l^l^VS. 

^A]^ ^ ^4. o] N=8'^ nil, 3dB <^]^^ PAPR* ^li ^j^^i^ ^=4'^ ^B] 

£4 A>-g-^>jL, 7]^ 3.^ ^i^^^l^i ^>^^ 1671]^ ^l^^ cfl-tl S 2S1 

327flSl Aj-i Al^il- S.^ A>-g-^r}o^ ^"y^. 
<82> H^]^. #w>S- -^7llS^ E4 1:^^ AV-g-^Vig -^^^o] 4/8<^l>l e/S^l -^7] <S. 

2>oil o;^^ #^1: o]^^ ^Jl^* ^^5^l7l7fl SlH-S. PAPR^l 3dBa.x:1- 7]7]7\] ^cf, ^ 
^c-l E4 tflolEi^ ^ ^-§-s>c^, ^^cioi] <?^^£l^ cllc>lBll- 

<83> ^ BPSK, N=8*a °fl 5/8S *V*=^, IFFT<^1 ^^^7} ^7] <S. 2> 

5^ XI X8 ^IrS^ ^^^£15.^ PAPR<>1 3dB o]^}S. ^Itt^l-Tfl s]-^ ^«^1t=V. 

<84> :£ luzf :^ol BPSK, N=8'a «ll , ^^-S. ^l^^il- ^^5^17171 ^ 7fl5l oflsc-l E4 l:-^^ 

<85> 
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is. 31 



If- 1^ !». 

ki k2 K3 


M K5 ke 
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<86> 



^7] <s. 3><Hi sxo\ :^\^]7\^ ^^tb "an ^^^^^^ %A ^^H. 



<87> 



4. 



<88> Ir = li- • If- • Ir 

12] ^6 ^2 ^5 



<89> 



<90> 



3)-^ A>-g-^l-a^ PAPR^ 6dB7l- o>\i SdBS- 



tV 71]^ ^l-§-^>^ 1:^ 5/16<^l <>>\d 5/8S. 7fl^^cf. 



<91> 



3E 3^ 7ll^ N<^1 8<^le)- 7>:^1- nfl ^efl OFDM <51-^^^a1>i^oi1a-1 OFDM -tl 



B)-^^ Jlc^lJl £ 4^ ^^^^^ N<5l 8<5le1- 7]-^^ nfl ^ 



^1^0] c^lo]] 43. OFDM o]^^ 



x\A]^^^d\]A^9] OFDM ^Jl^l A]^^ A^"^ ^^]3L 
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^^]^. ^^7] S. Ssf ^7] £ 4» cflHlB^Vc^^ 4: ^, ^7] S. 3<^1>H^ ^l^^^^l^i ^ ^ 

<92> 1.3 ^^l-^ttb 1:^ 3.^ ^-§-t!: ^^7] 

<93> ^ ^^1 1:^ «J-<^^^ ^-g-tb ^^7]^ i^Sfe :£ 2o11 JS-^^lJI 9X 

^ :^x:l-. ^7] £ 2<Hl^i ^^Ijl w]-^ ^o] ^fl^^ :^-B-^o.sa-] ^^o] a^o] 

FFT 7l:?l ^, ^ 7flSl cl^c^SS. *a^€i=f. ^7] t:]^.^^^^^ ^^^(Hard 

Decision)^ ^V^cfl o]^ ^fl^^ ^-B-^V^^i ^tb <^l£il- ^^^V7l ^^fl^i^f. 

<94> ^^7] S. 21- %i-S*>^, ii|SC-]#(214, 216) FFT(212)S^B^ ^^^sl^ 4(N/2)7fl2] 

b ^H-i bN/2^ wll^^, ^S^^ ^A>( parity-check) ^w/a^ ^^^^ ^]^] 

^]^^ ^7] <^]^] sfl^-i: ;^l7lf-^5.^ ^7] ^E.^^ cllol&|5V H 

xim^^(matrix)^ M-^l-M-^ ^^fS. oilsl7> eg ^^o] oi] 

^]7} 9X-^^ ^^S. *>M-^ ^7l H oflH^i(matrix)^ ^11 

HeJ:;h(parity-check matrix)^ G- HT = O(zero matrix)^ '^l:^^!-^ ^^^]^. ^7] c^^c]* 
(214, 216)S.^^] t:^^^^ ^J^ t-flclBli^ ^7} t-flolell- i^tb^. ^7] ^7} 

^o]B\^ ^^^^Hl ^«fl *>M-s^ ;^lAi;^> HiH-i- ^^^1^^-. ^7] ^3.^^ 

Cl]olE^^ ^1^1^> ;^l7l^(218)S. ^^^4. ^^7] 7]X\7]- ^]7]^(218)^ -^7] ^3.^^ ^]o]B\ci\] 
3t^^ ^7} ^^M. cfl^lBl^ ^^^S. ^M^l ^lAl^> tilHl- ^l7l^r}jl, tH^^lB^ol ^ti dl 

k 
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rks^* #^^i=f. :^]7]^i21S)S.^^] #^5)^ ki ^fl^l ks^ ^/^ 

^ ^$7l(220)<=Hl S^tfl cllo]E-lS ^^5)*^ c1-'g5E](222)<Hl S^^^cf. >^7] i:!-^^ SI] (222) 

^ ^/^^ ^^7l(220)S.^E^Sl 3]^ t-flolE^l- ^Efl oilolEiS 

<95> S. 5^ 71]^ NO] Sojel- 7>:=g^ ^5fl OFDM ol^-f-^^l^iB^ciiAl^ OFDM ^ 

:^ (constellation trajectory)^ iLo]jL ^^<^]^ , S. 6^ -^^^4^ 7fl^ N^l So] 

^ 7}^^ H ^ ^^1 OFDM 6l^M^li^<^lA-1o:) OFDM ?fl^ 

(constellation trajectory)^ ^c>lJL Si^olcf. ^Vy] :£ scq. .^i-y] ^ cH^lsl-o^ ^ 
«fl, ^ ^^1 <^1<H1 1:^ ^1 OFDM ^J:7V <^^ofl ^a^sjol 

uj-Bl-i^ji o;^^^ <^ ^ $;[cl-. ^#tb ^ -^^1 (Hamming) 

^±7]^^ -H-^l*>s.s oilei ^^o] :a.^^i=]-. ^'il: <iH5l-, ^^tb ^^^ofl^-i 

1:(214, 216)^ ^>-g-^<^l n^^^^^l^ a7l7"|- ^<^}^]7] nfl^ofl t^^^S. 

<96> 2. BPSK ^2: ^^^oflA-l^^ ^^^^ ^l^l^V ^^5^^ 

<97> BPSK N=16<a °fl-£ ^7ls4- wJ-'^-^S ^ ^flsq ^^d] E8^ ^>-§-^>^ PAPR 



# 3dBS ^Itb^V^^i -^^^^ ^ ^tf. ^7l E8 ^S.-^^ 4/8( ^ )ol£.s. 

^ 7fl ellojE^ 7ll^^ 4 >2 = 8<^1 ^4. BPSK, N=16^ ^ 7}^^ 3.^ ^S.'^^ 

^ MN = 2167ll7> 9X^n, ZL 3dB o]t}$] PAPR^ 297]\v^. zis]M-, 

'^l^'^Hl^i 267flS ^]^^}^ 1-^ 3.^9] ^tJi\ 6/I60I14. 

7l^^ 1-^ ol^<^l^i 2571]^ ^^M. ^]-g-t!:i=1-. 3dB ol^f^l PAPR 

^ -^i-ii ^l€^7l- 2e7]\o]B.S. ki-kg ^^l^i ki-ke^ JS. tfl b.^ oiji , ky^j- kg^ ;^1a1;^>S. 
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<98> .k^= ki- k3- k5 

<99> 7l^«j-^^ 6/3271- o>ia 6/1601 ^t^. 

<ioo> i 7^ -^^^21-^ 7fl-r N<^1 16<^le} 7]-^^^ ^ ^afl OFDM '^l^-f-^^l^^^'^Hl^i^ OFDM ^ 
Jl^l A]^^ 21-^* :a<^l:il 9X^ Su^o]x^^ s. 8^ ^^^4^ 711^ NO] 16<=>]^ ^ ^ 

^^9] 6]]c\] ttj-s. OFDM «^l^#^^lr^^^<^1^1^ OFDM ^S.^ ^1^^ s. 

<ioi> S. 9^ 7fl^ NO] 16o]B^ Bfl ^Bfl OFDM OFDM ^ 

^ (constellation trajectory)^ ^^c>]x^ ^ s. 10^ -¥-^^s|-ol jfl^ N<^1 16 

o]^ ^ ^ ^^1 OFDM «il W^^1:i^<^l^i^ OFDM ^S. 

(constellation trajectory)* ^^1^1 ^^o]t^, ^y] s. 9^ ^7] S. 10* cflwl^H # 

"fl, ^ ^^1 ^l-^^l 1:^ ^J-^* ^1 OFDM ^J:7> 

M-Bl-M-ji $i** "S: ^ 

<i02> tt^, ^tiV^s}-^ T^(N)7> ^71-^Vcl ^ ^^21 c^jofl o^sfl ^^l-s^V 

<^ ^ o^cl-. icI-el-A-], BPSK °fl ^-§-^1^ ^l^l^V ^5^^* ^t!r "^^^^ 

N(=2r) ^<^1 ^V7l <^n^ U>^- ^<^1 ^ 9X^. o]^, ^l^l^V^ 7fl^^ (r-2) 

7flolcf. 

<103> 1. = _k . k • k 
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<104> 



<105> ^7] <^n-^ 14>* ^-§-^<Hl BPSK» ^S«j-<^-2-S. ^JL, 7114^7]- n 

<io6> ^7] s. 17^ ^s^V'^ ^^s>ji;^> 

(1710)* -i-^ ^SSlJL, ^7] ^^^(UIOM 'S^^ w-(r-2)7B^ t-fl<^]Ell:(ki 

kw-(r-2))^ ^/^l ^^7l(1712)<^l ^«fl tflolE-lS ^^^4. tg ^ cHolEi^ 

t11olBl#(ki i^^l kw-(r-2)) ^ ^l^l^l- ^S^^^(1714)S ^7] ^1^] 

xl- ^SAjw-(i7i4)^ ^/»^^ ^$7](1712)S.-^Ei2^ c-llolEil:^ ^7] <^^^ U>^] ^-§- 

^o]s. ^ wlH^ ^l^l^^V wlHl- ^J'^^tb^. ^7] ^1>^1^1- HlB.^ ^^-71 ^/'^^ 
^€:7l( 1712)3.-^ c^lojEioll cfl^b -^7> ^JS. t-flc>lBl3l ^p]* 7>xH , >^7l la] 
;e ^^J:^^^ 7fl=^(N=2r)<=^1 r-2S.Al -^M ^l^l^V ^^-^(1714)S.-^E-1 ^ 

^7> Cfl^^l&l^ ^^7l 3]/tg^ ^$7K1712)S^E^^ cflolE^-i-21- ^^^1 <aSi:-1 

1:(1716, 1718)^ ^cJ-7l £ 17oflAi^ ^ 7B5l <aisc-ll:(1716. 1718)# 7flAl§>ji 

91^. ^7] ^ 7ii^ <=^3.xi\^a7ie, 1718)^ ^7> cfl'^lBi^q- ^7] til<^lEi#^ 



(1716)^ ^^^V^, ^^-a tflolEi kw/2+1 i^^l "^^71 ^7> c-llolE-1 kw-(r-3) 

vH^l k^^ ;^l2<?llSi:i(1718)^ 'y^t!:^. ^7] ^ ^ /5ll2<a^c11:(1716, 1718) z]"^^ <a 

l-(Xi i^^l Xn)^ ^, ^7] ;^ll<asDl(l716)^ ki ifl^l kw/2^ eVc^ Xi ^ 
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^1 Xn/2» *^*V'^, ^71 ;^12^SC1(1718)^ kw/2+l ^^1 V(r-2)^ V(r-3) ^^^-^ 

S. ^><^ Xn/2+1 ^^1 Xn# ^7] m ^ ^I2^^i:-1(1716, 1718)^^Bl^ N7ll^ 

olE^^ IFFT(1720)S. "^^^^ OFDM ^7] IFFF(1720)<^1 OFDM ^lr#(xi 

xn)^ ^/^l ^«:7](1722)# cIlolE-iS. ^:S:£]<>| ^7] -^^^^l-^^ -f-tfl ^ 

<107> Cf^-^-S., S. 18^ %l-2:*><^ ^^^1-^1 » ^^^^fe ^/^^ 

(1810)<^1 ^*fl ^eH^ ^IrlrCxi i^^^l xn)S. ^2: ^l:-i-(xi i^^^l 

xn)^ FFT(1812)<H1 Jl^ 3.^^ tflolEilrCXi tfl^l XN-(r-2)) 

^ -^7}- C-fl ^1 tKXN-(r-3) i^^l Xn)S. ^7] FFT(1812)S-^El 

^-S- tllolE-1#(Xi XN-(r-2)) ^ tllo]EKXN-(r-3) Xn)^ 

E-l^(1814, 1816)^ ^-^^l-Tfl ^nfl^cf. <mtitfl, ^7] S. 18<^l^i^ ^ 711^ i^^t:il:(1814. 
1816)* TllAl^l-ji ^icf. rej-e^-A-l, ^7] 3.^^ ^o]b]^ Xi i^^l Xn/2^ m^3.ii\ 

(1814)^ ^^SlJl, ^^^1 1-4 ^-e. c-llolBl# Xn/2+1 ^^1 XN-(r-2)^ -^7> cflol 

^1 XN-(r-3) Xn^ >tll2clSC-l(l816)S 'a^^cf. ^7] ^ >ll 2^1 (1814, 1816) 
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>^7] ^^]o]B] ^7> tfl^ ^«Ss^H til 

^ ;^l2t|st:-l(1814, 1816)^ ^7] £. 2» ^2i3r>o^ ^^tb ^^1 '^]^] 

^c}-. ^7] ^7> cfloiEi^ ^'^^^ ^>M-^ ^1^1 ^> ^^^Itl- 

4. ^l^l^V 7^-^(1818)3. ^l^l^V ^171^(1818)^ ^ 

7l l^l^^sl cflo]&]ofl S.^^ ^7} ^o]s. ^VM-^ ^l^l^l- tilH* ;^l7l^]-Jl, 1-f 

Dl^l C-flolEiol C-flolEi ki-kw-(r-2)^* #^t!r^-. ^1^1^> ^l7l^(1818)S.^Bi #^5] 

t-llolEi ki ifl^l kw-(r-2)^ ^/^t ^^7l(1820)<^l cflolE-l^ ^«:£l<^ i^- 

^^31(1822)<^1 ^7l i:^-^^3t|(l822)^ »g/^^ ^:S:7l (1820)S.^B^ ^ 2}^ c^lo] 

<108> 3. QPSK, N=8^ ^ 

<i09> ;^l<y:«J-^^ BPSK <^>i^e1- M-ary PSK ^2:«<J-<^<>il£ ^ 9X^. QPSK, N=8^ ^ 

-9- 487112] ^-f 21 ^7]- ^^t-ll, ol ^oflA] 3dB ol^>^ PAPR# -^:£c>lfe 45711S- -^^^ 

^ 5/8<^li=l-. BPSK, n=89l ^-T-^ 6/8:^.^1- <^ ^ ^tf. 7llcl-7>, 457fl ^<^lAi ^Jg. ^1 

44.5711^ ^^^^ 4.5/87> ^t:!-. o]7^^ QPSK<y ^^«^1 3dBol^>2l PAPR* 
^1 ^71- 214^ M-El-^cf. £ 11<^1 ^^^21-^ ^<=H1 4^ M-El-^tq-. ^>7l 

£ 11*^1 H ^.^^1:0. 9X^ V'}^ ^<^1 PAPR^ 3dB^ ^l^lrttcf^ -r-^^^ ^^^1 
^ $X^^, ^S^'^^^^S.^ QPSK7> BPSKM- 8PSK<^1 al«ll^i -^S^ol #^ 
^^1^, -R-^21 MAGIC WAND<HM-1^ ^i-JS. ^1€^# «^l-§-^V^ 3.^^ 8PSK ^S^o^^o] ^V-g- 
sl^cf. 
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<iio> QPSK^ ^-f , ^^-^ ks = kbo + j-kbe(^7lA-1, *^ ^^)^ t^^^^^, kb^ w] 

M-El-vflji, kg^ M-Bj-iai^f. ^1^ «J-^<^1'H 4.5/80] 7l t4|^<^l kbi ~ kb9^ 

wlH^lJl, kbio ~ kbi2^ ^71- tilB-^l^. ks5 = kb9 + j-kbio-^S ^^^s)^ 
ks5^ ksi~k ks5^ M-^^j *]r wlH kbgl- 7>^lJl, *>7l <^«1-^ 15><^1 ^«B^i 
ks6^ ^>7l <^«h^ 16>^1 ^^^i ^^^cf. 

<111> U =lr'l<r-lr-V-lr-V-li- 

(^^^ 25] '''^ ''^ ''^ *^b3 ^-M *^b7 *'b9 



<H"2> 



i^n-^ 161 k,6=mod(mod(k,2+l,2)x 2+k32+k,3+k35,4) 



<ii3> <^7]^^, mod(x,M)^ x<^l cfl^ modulo ^^S^^. ^^^^ 4.5/8<^] 



<ii4> s. 12^ QPSKolJL, -^^V^s)-^ 711^ N^^l 8<=>]^ 7}^^ nfl ^2fl OFDM ^l^-f- 

AiAl^iE^oflA^o^ OFDM ^S.^ :S.<^]JL ii^olc^, S. 13^ QPSM 

^^4^4^ 7fl^ N^l Sojel- 7>^^ rtj) ^ ^xg^ ^A] <mofl xt)-^ OFDM oi:^^A]Al:di^o]]A-^ 

^ OFDM ^S.^ ^]^^ ^o]ji oj,^ -E^olcf. .^71 S. 12S^ ^7] IE 13^ cfl^l^H ^ 

<ii5> :£ i9a^ QPSK<^lJl, ^iSlr^sl-o] 7]]^ 3251- 7]-^^ nfl ^ ^^1 ^1 

<=>fl t4€- OFDM ol-^^f-AiAl-^iE^oflA-^o^ OFDM ^S.^ ^1^^ ^o]JL S.^^]^ . S. 19b 

^ ^S«j-^<^1 QPSK<^lJl, ^^^^^ 7fl4^ N^l 645)- 7>^^^ nfl ^ ^^1 <^1<^1 OFDM 

'^l-i-i-tl'^l^^^'Hl^-l^ OFDM A]:^^ ^<^lJl 9X^ JS'Soli^f. S. 19c^ ^2;«o^<J=i ^^l 
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QPSK^^lJl, ^^^^l-Sl 7fl^ N^l 128B1- 7}^^ ofl ^ ^'^^ ^^1 <^1«^1 OFDM ^^l-g-^^^l 
^^E^oflA^^ OFDM ^l:<i-% 2)-^* S. 19cl^ QPSK<^1J1, 

y-tiV^sl-^ 7fl^ N<^1 2560121- 7V^J^ ^ ^ ^^1 '^I'^l OFDM ^I^^ai a1>iE^61]a-1 5^ 

OFDM ^1^^ i^^lJl ^fe 

<ii6> £ 14^ ^S«j-<J^ol QPSK^l^L, 7fl^ N^l 8^1 el- 7>^^ nfl f^Efl OFDM ^l^-f- 

AlAl>i^eH]Alo| OFDM ^S. (constellation trajectory)^ .^.^^iJl 9X^ S-^^H , S- 15^ 
^^Hj-Aio] QPSKolJI, ^^^^1-^ 7ll^ N<^1 8<=>]^ 7V^^ ^ ^ ^^1 OFDM 

c]Jg-:f-AiAl^u^«il]A-lo] OFDM ^S. n^ll^^ (constel lation trajectory)^ ^<^]Jl 9X^ 
7l £ 14^^- ^7] S. 15» tfltil^Vc^ 1: nfl, QPSK<^1>H ^ ^^1 '^^I'^l '"'^'^ 

o. ^1 OFDM ^J:7> <=g^<^l ^^£lol ^Bl-i^ji -a: ^ ^t^-. 

<ii7> o>x]D]-o_^ j£ 16^ N=8'^ CCDF (Complementary Cumulative Distribution Function)* 

M-Bl-'^^. ^l€:i* '^l^^V^ 1:^ ^1-^^ ^-f PAPR^l 3dBS ^lt!:£l7l t^^<^l 

3dB o]^o:[ PAPR^ 7>^ ^1-^ 0^1 ^4. 



<ii8> ol-g-^>^ 36B^MS. PAPR^ ^ai^l^ ^ 

1^ o. ;;^loV5].^c)-. ^, 1711^ EN 27fl2l EN/2 A}-g-^ nfl S-^ S^^^ 
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^>-§-^V^l ^Jl "a-^-* ^7>^iS 6clB7l- m 3dB^ ^^Al^jji, Sflxjj (Hamming) 

^^7] ell- -^^]^>£.^ ^^o] ti^s^cf. 5Et}-, EN l-^o] EN/2 l"^,^^ ^<^l-^l7] 

w w 

°fl^<^l i::]^'^^ 4=|^-)^Ci.. 2^0,1^^ ^o^^^ 7]^^ A>-g- 

^1-^ PAPR ^i^«J-<b]o^ ^^H^ Jl#^ 3dB 7ll^Al^cf. ^ ^t^o^ ^a] c^j^A^ ;tflo>^> 

^ ^V^s|-^<H1 7]-^^H, M-ary PSK ^^«j-^<^l cfl^flAi ^-§- 7}^ 



44-27 



1020020044924 ^^ 'U^}: 2003/7/30 

^^s:>ji^> cflojEl^ ^/^l ^**>:n., ^^7] ^^-ll^l^i#(ki, k2, .... 

^ o] A] A] ego] ^Ai^^]o]]A-l ^^(N=2r)o) -^wV^ie|-s.^ -^«fl ^^5)^ ^S.^ ^3.^^ 

^V7l c11olE^#(ki. k2, .... kr+2)^ ^ 
3.^-^ ^1€^7> #^S|S^ ^o]S. *>M-^ ^1^1^!- HlH(kr+3 k2r)» ^3 

^oM cfl<='lB^l:(ki, k2, kr+2)^ ^^1 *>M-^ ^1^1 ^> ^1:^ 

(kr+3> .... k2r)* ^n^^ <a^C-ll-^l ^'U^ ^(2'^/t)S. ^wfl^H 3.^^ ^ 

«S^v^ i^^* ^^7] 

^^1-2.^ ^c^'^. 

3] 

9X^^^, ^7] ^1^1 ^1- HlH^ BPSK# ^-f ^>7l <^^^ 17> 

oil ^*fl ^5^^^* ^^-9.^ >^l-7l 
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^ll^-^l Si^H^i, ^lAl;^> talBfe QPSK# ^Slj-^J^-S 3r>7l <^«|-i] 18> 

^S^^^^ ^^^S. ^7] 

[^^M ki,io=kbi" k,,2' kb3* kb4" k^v" k^g' ki,9 

k ,6 = mod(mod(k,2+ 1 ' 2+k,2 +k^„4) 

<^7lAi, mod(x,M)^ x<^l cfl^ modulo M-h^-^ . 



^-tls>JL;^l- no]^^ ^/^^ ^^^V^ ^/'^^ ^^-^711- ^alfr]-^ 

ty-Alo] ol^^Jg-AlAl^ieflo^ ^^(N=2r)^ -f-^ ^^5]^ a]^ 
* Al^>i7> #^5)5.^ ^o]S^ *>M-Sl y^lAl;^> Wl:^(kr+3 k2r)-l- ^5^^*V 
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^^-^-S. ^7] ^^1. 
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Wo'^^bl' ^b2' ^3* ^m' ^7* ^bs" '^b9 



k,,= mod(mod(k,2+l,2)x 2+k,2 +k^ +k,5,4) 
<^7]M, modCx.M)^ x<^l cfltb modulo M# 



^^^^ i^s^^ t-iioiBi#(ki. k2 k2r)^ -a^^ ^^^H ^ 

-a-^l ^^^^ ^3.^^ ffl<^lE-i#(ki, k2, .... k2r) ^ 

C-il<^lBKkr+3, .... k2r)§ /Hl7l^^5.^i cflolEKki, k2. .... kr+2)* #^^V^ 

tllolB^ki, k2 kr+2)^-f-^1 ^ Cll^lH-^* ^S^V^ 

-^S. ^1-71 . 
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[^J^^J- 111 

4^(N=2r)^ ^aV^B]-# ^^5]^ ^^-^l ^el<Hl 
^^l^l^ ^/'^^ ^^*V^ ^/*S^ ^^7l# ^tilsV^ ^S^sl-T^^^i^^f' 

^7] tr^SCllrS^Ei^ cil<^lEil:(ki, k2 k2r) ^ ^'Hi^ ^-S- 

C-llolBl(kr+3, k2r)* ^t^V^^^. l^^^^ ^^fl t-flo] E^lrCki, k2, 

.... k2r)S.^ti ^71 >5d^tt ^71- cl] o] E-1 (kr+3 k2r)# ^iT^^o.^^-] 

cflolEKki. k2, kr+2) # *^*>^ ^l^l^l- 

^1-71 tll<^lEi(ki, k2, .... kr+2)^^^i ^ t^-fl'^lel* ^S^^ 

^^o.^ *m ^oM ^^1. 

12] 

/^lll«c!"^1 ^7] -f7> t-flolE-lo^ ^7] ^(N=2r)ofl ^sfl r-2 

S S^>^ -^>7] ^^1. 
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